Caveolae.
Caveolae are one of the most abundant and striking features of the plasma membrane of many mammalian cell types. These surface pits have fascinated biologists since their discovery by the pioneers of electron microscopy in the middle of the last century, but we are only just starting to understand their multiple functions. Molecular understanding of caveolar formation is advancing rapidly and we now know that sculpting the membrane to generate the characteristic bulb-shaped caveolar pit involves the coordinated action of integral membrane proteins and peripheral membrane coat proteins in a process dependent on their multiple interactions with membrane lipids. The resulting structure is further stabilised by protein complexes at the caveolar neck. Caveolae can bud to generate an endocytic carrier but can also be disassembled in response to specific stimuli to function as a mechanoprotective device. These structures have also been linked to numerous signalling pathways. Here, we will briefly summarise the current molecular and structural understanding of caveolar formation and dynamics, discuss how the crucial structural components of caveolae work together to generate a dynamic sensing domain, and discuss the implications of recent studies on the diverse roles proposed for caveolae in different cells and tissues.